ABSTRACT: Two hundred and forty, one day old unsexed Arbor Acres broiler chicks were used to examine the effect of supplementing pectinase enzyme (PE) with varying levels of metabolizable energy (ME) on growth performance, quality of carcass and meat, and feeding cost. Chicks were randomly allocated into six treatments (2x3 factorial design) each had four replicates (n=10). Chicks were fed corn-soybean diet supplemented with two levels of pectinase enzyme (0 and1000 U/kg), and three ME levels which were standard strain recommendation (STD), 100 kcal lower than STD (E100) and 150 kcal lower than STD (E150) of each feeding phase. The dietary ME values were 3000, 2900 and 2850 kcal/kg diet at starter phase; 3100, 3000 and 2950 kcal /kg at grower phase; and 3200, 3100 and 3050 kcal/kg at the finisher phase. All diets were formulated to save the strain requirements from the rest of nutrients. All chicks were housed in open system broiler house and received the same managerial conditions and veterinary program during experimental period (1-40 d of age). Parameters of growth performance, carcass characteristics, physical and chemical evaluation of broiler meat were carried out and feeding cost was calculated. The recorded results showed that, pectinase (PE) supplementation could not change growth performance significantly, while values of breast pHu, drip loss % of thigh and total protein (TP) of broiler meat were increased. Among ME levels, the reduction in ME of diet by 150 kcal/kg led to significant reduction of final body weight, while the reduction in ME by 100 kcal/kg led to significant reduction of abdominal fat %. Values of breast pHu, MDA and LDL of broiler meat at 40 days of age decreased significantly by the reduction in ME at both level (E100 and E150), while values of feed intake, feed conversion ratio, breast meat yield%, thigh%, drum stick %, drip loss % of breast and TP of broiler meat were increased significantly compared with STD values. Among all treatments the results showed significantly effected on growth performance, carcass and meat quality parameters. Calculation of feeding cost showed that STD group recorded the lowest value than other treatments. The overall results of PE and ME indicated that both could not improve growth performance parameters and feeding cost, while the quality of carcass and meat were enhanced. Applying E100+PE diets could help producers to get acceptable marketing weight with better carcass and meat quality.
INTRODUCTION
In the poultry industry, profit depends mainly on the cost and nutritive value of the feed. Although corn-soybean meal poultry feed is considered to be favorable because of its high nutritional value, poultry cannot digest 15 to 25% of its nutrients (Tahir et al., 2008).Corn-soybean meal diets are commonly used as a broiler feed because it supplies the majority of energy and protein requirements for broilers. . Making these unused energy sources available for broiler chickens would have an impact on the economic value of the cornsoybean meal diet. Pectinases are a group of enzymes that breakdown pectins. Pectin is a structural polysaccharide present in primary cell wall and middle lamella of fruits and vegetables. Pectin or pectic substances are heterogeneous group of high molecular weight, complex, acidic structural polysaccharides with a backbone of galacturonic acid residues linked by α-(1-4) linkages (Kumari et al., 2013). Cowan et al. (1999) reported that pectinase addition in broiler diet based on sorghum increased final body weight and improved feed conversion ratio. Abudabos (2012) observed that body weight of broilers at 42 days was affected significantly by using both low density diet (less ME diets by 180,150 and 170 kcal/kg for starter, grower and finisher respectively) and adding commercial enzyme (containing 30 Ug -1 unites pectinase ) while the interaction between them did not change body weight significantly. However values of overall feed conversion ratio were improved by either enzyme supplementation, increasing ME of diet, or their interaction. Also, Reddy et al. (2011) found that, the final weight and total body gain of pigs fed on low energy diet (ME 2500 Kcal/ kg) -high fiber (6.7%) supplemented with a mixture of enzymes (containing pectinase 30 Ug -1 unites) were significantly higher compared to negative control (without enzyme supplementation). While, values of feed conversion ratio and cost of body weight gain was significantly lower. Most experiments concerning supplementation of pectinase enzyme to broiler diets used the commercial mixed enzymes. While, the present study was conducted to clarify the effect of the pectinase enzyme in its pure form on the performance and carcass traits of broiler chicks fed a corn-soybean meal diet with different levels of metabolizable energy (ME) during three feeding phases.
MATRIALS AND METHODS
Experimental design: Two hundred and forty, one day old Arbor Acres unsexed broiler chicks were randomly allocated in a 2x3 factorial design in six treatments, four replicates per treatment and ten birds / replicate. The examined factors were two supplementation levels of pectinase enzyme (0 and 1000 U/kg diet), and three levels of metabolizable energy, strain recommendation (STD); 100 kcal lower than STD (E100); and 150 kcal lower than STD, (E150) for each feeding phase as shown in Table (1) . Experimental diets: Chicks fed on diets based on corn-soybean meal during starting (1-10 d), growing (11-24 d) and finishing (25-40 d) periods as described in Table (2) . Standard diets were formulated to be 3000 kcal of ME/kg and 23% CP, 3100 kcal of ME/kg and 21% CP and 3200 kcal of ME/kg and 19% CP and contained whole strain requirement from the rest of macro and micro nutrients during starting, growing and finishing periods, respectively. Chicks were reared on wire battery cages and subjected to the same managerial and veterinary procedures throughout the growth trial term. Birds were fed ad libitum diets and had access to water. At the end of each of growth phases live body weight (BW) and feed intake (FI) were recorded while, body weight gain (BWG) and feed conversion ratio (FCR) were calculated. In addition data of all experimental treatments were subjected to one way analysis of variance to detect the differences between all treatments as following model: Yij = μ + Ti + eij Where: μ = overall mean of Yij, Ti = effect of treatment, i = (1,….,6) eij = Experimental error Duncan's Multiple Range test (Duncan's, 1955) was used to separate means when separation was relevant. Statistical significance was accepted at probability level of (P<0.05).
RESULTS AND DISSCUTION
Growth performance: The obtained results of growth performance parameters of broiler chicks fed on different pectinase and metabolizable energy levels are shown in Table ( 3). The presented results including final body weight (FBW), feed intake (FI), body weight gain (BWG) and feed conversion ratio (FCR) showed that pectinase supplementation at level 1000 U/kg did not cause any significant change of the examined parameters. However reducing ME of experimental diets from STD to E150 level cause significant depression of FBW, BWG and FCR and increase significantly feed consumption during the experimental period. Among all treatments the results showed significant effect on all performance parameters, whereas chicks of E150 treatment recorded the worst growth performance parameters while these reductions were improved significantly by pectinase supplementation. Cellulase (C), hemicellulase (H), pectinase (P) at level C, 0.33 U; H, 2 U; and P, 2 U/g of feed and ME of feed at levels 3000 and 2940 kcal/kg could effectively degrade indigestible cell constituents and thus enable the nutrients of the broiler feed to become more digestible which reflected on growth rate. Furthermore, Abudabos (2012) observed the same trend when using low energy diets (less 180, 150 and 170 kcal/kg corn soy diet than control for starter, grower and finisher respectively), and 0.05% Tomako commercial enzymes (containing 30 U g -1 pectinase). The inconsistency of responses of enzyme supplementation may be due to its specific composition, concentrations, feed ingredients, environment, or genetic factor of experimental animals (Douglas et al.,
2000, and Zakaria et al., 2010).
The recorded improvement of growth performance parameters by pectinase supplementation to low ME diets E150 + P while E100 + P did not show significant improvement than E100 may be indicate that the response of supplemental pectinase depends on ME of diet.
Carcass traits:
Results of carcass traits in Table ( 4) showed that neither pectinase supplementation, dietary ME level nor their interactions had significant effect on dressing % of broiler chicks at 40 days of age. Although pectinase supplementation to broiler diets based on corn and soybean meal did not cause any significant change in carcass traits including edible parts, abdominal fat, front quarter (FQ) and back quarter (BQ) % and their smaller cuts (skin, thigh, and DS). On the other side reducing dietary ME from STD to E100 and E150 resulted in significant increase of breast meat yield % (by 11.6 and 7.9 %), total weight of BQ % (by 3.5 and 7.5 %) and DS % from BQ (10.7 and 14.8 %), while edible parts, skin of breast and thigh weight % from BQ were decreased significantly (P=0.06 and P<0.01, respectively) compared with values of STD group. Mean values of abdominal fat % decreased significantly by reducing ME and the lowest value recorded in E100 group (0.71%) with 41.8 % reduction compared with STD (1.22%). While the reduction in ME to E100 level increased skin of DS significantly by 30.9 % as compared with STD value. Regarding to the all treatments the chicks fed on STD+PE increased the edible parts 13.5% significantly compared with STD while the rest of treatments didn't affected. Also, abdominal fat of chicks fed on E100+PE reduced significantly (P=0.08) by 46.2% compared with STD. The breast meat yield % increased significantly by 17, 15.5 and 13.5 % for chicks fed on E100, E100+PE, and E150+PE respectively compared to STD treatment. Chicks fed on E100+PE and E150+PE diets showed significantly reduce (P=0.08) of breast skin % by 29.9 and 29.8 compared with STD+PE respectively. Also, chicks fed on E100+PE and E150+PE groups gained the highest BQ% compared with other treatments. The recorded values of thigh % decreased significantly in groups subjected to low ME diets regardless PE supplementation. While DS % showed significantly increase in the same groups whereas increased significantly by 16.8, 16.1 and 16.7 % for E100+PE, E150 and E150+PE compared with STD respectively. These results were in match with those reported by Abou El-Wafa et al (2013) who reported that carcass yield and abdominal fat percentages were not significantly affected by decreasing dietary ME level by 50 and 100 kcal/kg for starter, grower and finisher respectively. The same trend of effect of ME of broiler diets on carcass yield reported by Williams et al (2014). Deposits of fat in the abdominal region of the broiler are considered a waste by the poultry industry and it also added expense for the processing effluent treatment. Supporting our results Abudabos (2012) observed that abdominal fat, eviscerated, breast, thigh, drumsticks and total meat for broiler chicks was significantly decreased by low density diet (less 180,150 and 170 kcal/kg corn soybean diet for starter, grower and finisher period, respectively) than control, while enzyme (commercial enzyme containing 30 Ug -1 unites pectinase) supplementation for broiler diet improved eviscerated, breast and total meat percentages 1.25, 5.13 and 1.68 %. The overall carcass traits results showed enhancement of breast meat yield, BQ and DS %, back quarter and thigh percentage by the interaction (PE x ME) this effect might be due to the enzyme which could be able to restore the nutritional value in the low density diet by releasing the entrapped protein during disruption of the cell wall matrix Table ( 5) presents the effect of pectinase enzyme supplementation and ME on some physical and chemical broiler meat quality measurements.
Physical measurement:
The determined values of pHu and drip loss of different broiler cuts at the end of experiment showed significant increase of breast pHu (by 2.4%) and drip loss of thigh (by 69%) samples by pectinase supplementation compared with values of free supplemented group. Reduction in ME to E100 and E150 levels decreased significantly breast pHu by 25.5 and 25.1 % respectively compared with STD measured value. While, drip loss increased by 36 and 46.4 % for E100 and E150 group, respectively. Applying E100 dietary ME for broilers caused 18.8 % reduction in DS drip loss than STD group but without significant different. (Jeroch etal., 1991) .
Feeding coast:
The effect of experimental treatments on feeding cost /bird and feeding cost/kg of BWG are summarized in Table 6 . Values were calculated according to prices of feed ingredients in Egypt at the time of the experiment. The calculated values indicated that neither pectinase supplementation to corn soybean meal broiler diets nor reducing ME of the diets by 100 or 150 kcal/kg diets could improve the feeding cost. The best values of feeding cost /bird and feeding cost/kg of BWG recorded by STD group. Although, reducing ME of diets by 100 or 150 kcal/kg resulted in reduction of the prices of formulated feed, the increased values of FCR of chicks in the experimental treatments compared with STD treatment led to increase of overall feeding cost.
CONCLUSION
According to the obtained results of this study it could be conclude that neither pectinase enzyme supplementation at level of 1000 U/kg diet to broiler diet based on corn-Soybean meal, nor reducing ME of diets by 100 or 150 kcal/kg diet could improve growth performance parameters and feeding cost, while the quality of carcass and meat were enhanced. Applying E100+PE formula could help producers to get acceptable marketing weight with better carcass and meat traits. 
Standard (STD)
3000,3100 and 3200 3000,3100 and 3200 Lower 100 kcal of ME/kg of Std. (E100) 2900,3000 and 3100 2900, 3000 and3100 Lower 150 kcal of ME/kg f Std. (E150) 2850,2950 and 3050 2850, 2950 and 3050 1: The enzyme was supplemented at rate of 1000 U pectinase activity /kg diet. 2: Dietary metabolizable energy level was calculated to be standard, lower 100 or 150 kcal/kg from metabolizable energy of standard for starter, grower and finisher stages. 
